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Neospora caninum is a protozoan that causes reproductive disorders in herbivores. Domestic and wild dogs 
have been considered its definitive hosts, and when these animals are affected, they may suffer from a 
neuromuscular disease. Recently, this infection has also gained significance in small ruminants. Although 
neosporosis is already a proven cause of mortality in lambs and congenital infection can occur, this parasite 
has only recently been considered a cause of abortion in these animals. The aim of this study was to detect 
anti-N. caninum antibodies in slaughtered sheep. Serum samples (n = 100) collected in a slaughterhouse 
located in the municipality of Palmeira dos Índios (09°24’26” S and 36°37’39” W), state of Alagoas, 
northeastern Brazil, were used in this study. Anti-N. caninum antibodies were detected by means of the 
Immunofluorescence Antibody Test (IFAT). The cut-off point was set at 50 and samples were titrated up to 
800. Anti-N. caninum antibodies were detected in 13% (13/100) of the tested samples, 7.69% of which came 
from male sheep (1/13) and 92.31% (12/13) from females. Titers ranged from 50 to 800, with the majority of 
animals (46.15%; 6/13) presenting the maximum one (i.e., 800). Data herein reported demonstrated the 
circulation of N. caninum parasites among sheep in the study area. These findings are pivotal to improve the 
knowledge about the dynamics of this pathogen in an ovine population. Therefore, it is crucial to adopt 
sanitary measures to prevent infection by this parasite and thus reduce its economic impact on ovine 
production. 
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Resumo 
Neospora caninum é um protozoário responsável por desordens reprodutivas em herbívoros. Canídeos 
domésticos e silvestres são considerados os hospedeiros definitivos, e quando acometidos podem apresentar 
alterações neuromusculares. Recentemente, esta infecção ganhou importância também em pequenos 
ruminantes, e embora já tenha sido incriminada como causa de mortalidade em cordeiros, este parasito só 
agora foi relacionado a abortos nestes animais. Objetivou-se neste estudo detectar anticorpos anti-N. caninum 
em ovinos abatidos. Para tanto, amostras de soro (n = 100) foram coletadas em um abatedouro localizado no 
município de Palmeira dos Índios (09°24’26” S e 36°37’39” O), Alagoas, nordeste do Brasil. Amostras 
foram testadas através da Reação de Imunofluorescência Indireta (IFI) com o ponto de corte de 50. Todas 
amostras foram tituladas até 800. Anticorpos anti-N. caninum foram detectados em 13% (13/100) das 
amostras testadas, destas 7,69% foram machos (1/13) e 92,31% (12/13) fêmeas. Os títulos de anticorpos 
variaram de 50 a 800, com a maioria dos animais (46,15%; 6/13) apresentando a máxima titulação. Dados 
aqui reportados demonstram a circulação de N. caninum nos ovinos da área de estudo. Estes achados são 
essenciais para melhor entender a dinâmica da disseminação deste patógeno em uma população ovina. 
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Portanto, é importante a adoção de medidas sanitárias para prevenir a infecção e reduzir o impacto 
econômico desta parasitose na população ovina. 




Neospora caninum (Eucoccidiorida: 
Sarcocystidae) is an obligate intracellular 
protozoan considered an important cause of 
abortion in bovines and of neuromuscular 
disorders in canids (Cerqueira-Cézar et al., 2017). 
Domestic and wild canids (coyotes, gray wolves, 
and Australian dingos) have been considered 
definitive hosts of this parasite (Cerqueira-Cézar 
et al., 2017), while herbivores may act as 
intermediate hosts (Ghalmi et al., 2014).  
Transmission to herbivores may occur 
through the ingestion of sporulated oocysts 
contained in contaminated food or water (Dubey, 
2003). However, it is a known fact today that 
congenital infection is considered the most 
important transmission route in herbivores. N. 
caninum infection in these animals is important 
from an epidemiological point of view, because 
this protozoan has been considered an important 
cause of reproductive disorders (Dubey, 2003). 
For instance, in bovines, N. caninum invades the 
placenta and induces thrombosis in caruncular 
vessels, causing fetal vasculitis and several types 
of fetal brain lesions (Buxton et al., 1998).   
Historically, neosporosis has been studied 
extensively in large ruminants, given that bovines 
are the most affected species worldwide. 
However, over the last few years, attention has 
also focused on small ruminants, including sheep. 
Although neosporosis is already a proven cause of 
mortality in lambs and congenital infection can 
occur, this parasite has only recently been 
considered a cause of abortion in these animals 
(Kobayashi et al., 2001; Hässig et al., 2003; 
Moreno et al., 2012). Indeed, several reports have 
been published throughout the world highlighting 
the importance of ovine neosporosis. For example, 
nowadays, N. caninum infection is considered an 
important cause of abortion in sheep in Spain 
(Moreno et al., 2012). Moreover, it is important to 
note that the stage of gestation plays a 
fundamental role in the course of neosporosis, and 
is 100% fatal for the fetus when the infection 
occurs in the first and second trimesters of 
pregnancy (Arranz-Solís et al., 2015). The 
importance of neosporosis in ovine production is 
indisputable; therefore, the aim of this study was 
to detect anti-N. caninum antibodies in 
slaughtered sheep. 
 
Material and Methods 
Serum samples from sheep (n = 100; 50 
females and 50 males) used in this study were 
obtained from a slaughterhouse in the 
municipality of Palmeira dos Índios (09°24’26” S 
and 36°37’39” W), in the state of Alagoas, 
northeastern Brazil. 
Anti-N. caninum antibodies were detected 
by means of the Immunofluorescence Antibody 
Test (IFAT). The cut-off point was set at 50 
(Acosta et al., 2016) and the procedure was 
performed as described by Paré et al. (1995). The 
NC-1 strain of N. caninum cultured in bovine 
monocytes was used as antigen. Positive and 
negative serum samples were used as controls. 
Reagent samples were titrated up to 800. 
The resulting data were analyzed based on 
descriptive statistics to determine values of 
absolute and relative frequency. 
 
Results and Discussion 
Anti-N. caninum antibodies were detected 
in 13% of the analyzed samples (13/100), 7.69% 
of which were from male sheep (1/13) and 
92.31% (12/13) from females. The titers ranged 
from 50 to 800, with the majority of animals 
(46.15%; 6/13) presenting the highest one (i.e., 
800). 
This study assessed the frequency of N. 
caninum in slaughtered sheep from a municipality 
in northeastern Brazil. The infection rate detected 
(i.e., 13%) was higher than that reported in a 
previous study in the same area, where a positivity 
of 9.6% was observed (Faria et al., 2010). It is 
known that the findings of a serological survey 
can be influenced by various factors, including 
laboratory procedures (e.g., cut-off point, 
operator, microscopy). In this study, the influence 
of these parameters was most likely minimal, 
since the same group performed the analyses in 
the same laboratory.  
These animals come from a region whose 
conditions for the survival of oocysts in the 
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environment are probably unfavorable, given its 
hot summers with average temperatures reaching 
up to 33ºC. In fact, it is still unclear how long 
sporulated oocysts can survive in the environment 
(Dubey et al., 2007). Therefore, most likely the 
congenital transmission played an important role 
in the infection of animals analyzed in this study, 
but further analyses are needed to confirm this 
hypothesis. N. caninum has already been reported 
as a cause of mortality in congenitally infected 
lambs (Dubey and Lindsay, 1990; Dubey et al., 
1990), but so far this protozoan has not been 
considered the most important infectious cause of 
abortion in sheep.  
Almost all the reactive animals were 
females (92.31%; 12/13). This finding is 
interesting, suggesting that it may be related with 
the duration of exposure of the animals to N. 
caninum oocysts in the environment, since 
females are normally slaughtered when they are 
older. Little is known about ovine neosporosis 
prevalence rates in Brazil. Although the data 
obtained in this study are local, it is important to 
underscore the presence of this pathogen in sheep 
flocks in northeastern Brazil. From an 
epidemiological standpoint, the positivity 
identified in slaughtered animals is a cause for 
concern, since part of the carcass of these animals 
are frequently used to feed dogs (Souza et al., 
2019), the definitive host of this protozoan 
(Dubey, 1999). In fact, it is known that the most 
common route of transmission to dogs is through 
the ingestion of raw or undercooked meat 
containing cysts (Paradies et al., 2007). 
Lastly, this study assessed the presence of 
anti-N. caninum antibodies in slaughtered sheep in 
a region known for congenital infection in this 
species (Faria et al., 2010). The data reported here 
are important to improve the knowledge about the 
dynamics of this pathogen in an ovine population, 
but several other points remain unclear. In 
addition, they indicate that small ruminants reared 
in this region are at risk of infection by this 
overlooked protozoan parasite. Hence, it is crucial 
to adopt suitable sanitary measures (e.g., to avoid 
the presence of dogs together the ovine 
population, to promote the appropriate discard of 
placental remains) to prevent infection by this 
parasite and to reduce its economic impact on 
ovine production. 
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